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A divergent nozzle (de Laval Nozzle) is adopted in this 
embodiment. The divergent nozzle includes a throat 410a which 
has the smallest cross-sectional area in its passage. 

A needle valve 411 variably controls a cross-sectional 
area of an opening of a nozzle 410 by displacing in its axial 
direction. The axial end section of the needle valve 411 on 
its nozzle 410 side is formed in a tapered shape , so that its 
cross-sectional area decreases toward the nozzle 410 side. The 
other side of the needle valve 411 is fixed to an electrical 
actuator 412. 
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R1§5gB4 0 5 c, Xtf iKDHtSf^ 0 5 c GftSmtZT 

±m\zm.-> TS^fijjuwtc&uj b it y ? > vtto^ 2 # 
§B4 0 5 &^-frt}t£z>%<D7z* cn^tt^i (*mmw- 

[0 0 4 1] |gl#g&4 0 5 bte, SSlttK 

#-h4 0 2^£^Abfci£j&£./X/P4 1 0*20$ 
*T»2gJ*ffi5P— h 4 0 3 fc»-*VWAt*fflJ&4 0 6 a 

£WBrr*t>©T*D, sg2#si$4 o 5 d«. m2&m 

#-h4 0 2 a»S«Abfc?Mi£«£»4 2 0 CSgffc 
<*W©§loitiigS4 0 6bOTn%(5TW. 

[0 0 4 2] fLT, M*^4 0 5 b. 4 0 5 dtt, A* 
-T A\xaSS4 0 6 a*B3i;Si^ttK5IS5®BS4 0 6b 
£Bfl£\ — ;W AX SSS 4 0 6 a£B8< i#«K5l 
«taB&4 0 6 b*Kb-5 e t'5lC|S^$nT(r^„ 

[0 0 4 3] ~-K;P#4 1 1»5*>4>&< i%> 

giI?L4 0 5 a^JTii-rseS^tRfit-r-AfiiJCDiSg^ 
mmH4 0 5 a©iS;g«fcO^:#<^:-5<fc5?S:g#irg?4 
HaSBftSiiCJ:!). M4 (b) S'^f ±3 1£. 

S&4 1 1 a]CS§l#8B4 0 5 b^ih3tlTA*;U^4 0 
5 t-- H;i/#4 l l i*«««WK:auBUT*<fr*J; 
SlcbT^*. 

[0 0 44] ^{C. t-haJ«>yiC©l&»* (Xvx^ 

[0 0 4 5] 1 . (3*3E£l*) 
Xi?i^^ 4 0 0 fi©CA^4 0 5 5fflS-ttT, m 
4 (a) iZTR-f&olZ. A-fA.xaS§4 0 6 a&fflC. 
®3IS?tiIg§4 0 6 b^i<. 

[0046] cntrio. Elm o Q-fimm-tzt, 

m 5 fc*-r«fc -5 ic, ftttftlBtt 5 0 0 ^ 6 JMHMfcHBE 
ISttS 1 0 0 fcRAStu EEffi$n^}fttK]^ttJK»2 0 0 

tcqtaisti^. f Li, 2 o o kiTi&ai***^ 

bfcftfiStt. 0 0CDyX;P4 1 OtrTMJE 

[0 0 4 7] Jfctc, 3£f83g3 0 OA»68ft§ISnfc»«i 
/X/P4 1 0A^B5c^mT^ffittt. *g£SP4 2 OICT 

s^b^dts^^w— if 4 3 o izT^mmmrftfrfciz 
&&znTis.mftm&5 o o ick-s. 

[0 0 4 8] — Iyi^5-4 0 0tCT^f§3 0 0 

§§5 o ofrzmmftmrfmAV; ^(Dmw/ti^mit. 
^§§3oortSr, mmmzMx. ±*«*»6T*«fc 

[0 04 9] &*5, a«3HE«ffc*^Ttt. Sgl#g&4 
0 5b Sr^/uTSS 1 h 4 0 2 m<DS. tiffiW, 2 « 

*5E#— h4 0 SfflOCOff^/ctOi^titDT. n;^4 0 5« 
croEE^HICiOA'-f AxaS&4 0 6 a£Hb\ 

mmm&4 o 6 b*w<„ 
[0050] ^^t. a#a««FH*^»TH:. x-k/v 



#4 1 l©a«*aS4 1 1 a**»l#«4 0 5btT* 
bfc^SEH (£AT, £©ttB£a#SfflWaffliP¥.£. ) 

t% 2&&8 ofc^tKm^tts) 200 oDfift?^ mmrn. 

©«£fi) tCJSbTX-h*/l,#4 1 1$#M (7X;U4 1 
[0 0 5 1] Hfr\Z, 0 6tt*SU6^fl8fc«SX^x^ 

[0 0 5 2] 2. ^#§3 0 0Ktt*Lfc1U£]&0B< 

mmm&mziz, ffl#w»«B««*.**-ryx;w4 i 

0©PBPtSfla*^€r<^:SJ;5Cx— K;U#4 1 1 £^ 
{££-&T, 04 (b) 3 fc, A-fAxaSM 0 

6a^. ^O, ©3ISitaS&4 0 6 b^C^tifc 
ttMS (*ftmM&&$&) 2 0 0 fc|&»*ft#ie?- 
3#>X (&5vtrr. ) S*±bT;4MR»2 0 0^*3 If 

[0 0 5 3] rniCit), £18411 0 0*&ttUJbfcjSS 
fiCDJ^jft OfcyhtfX) «, m7lZ^T£?\Z, X^x 
i7^4 0 0(^10/^/1X3884 0 6 a £gtabTI&fg§§ 

3 0 Ol*ItCgiEAb. ^ODSitAbfc^igtt. a#31^B#i 
itmzM^m3 0 01*1*, g^«J(C^,T, T*«*»6± 

[0054] ^ic. *mm*m<Dftm (tomtom 

[0 0 5 5] *3feSfi»J8IC«tntf, ^S5ie*njs-r-5 

fisttt, x^x^^4 o ortfcigttenfcA'f /uik 

4 0 6 a*ffi<riT£E«gfill 0 O^SfttfflbfcSSiaoD^ 

h^/X) *^fggg3 0 0 lC{fc&-r&©-C\ SU5i, 

;w /ixas&4 o 6 am<Dm < g&w>\ / ?z>m-&izit'<Tife 

[0 0 5 6] $5)JC, A-r;UIK4 0 6 a^HHtS 
A';^4 0 5iiyX)l4 1 0©BBPMS£Bl^f«rr-5 
--HJ^4 1 li^, H-C7i7fal-^ Uf-v 
lf>^-^) 4 1 2KTB»SnTt»*©T. Xvx 
^^4 0 0 (Xi^x^^-y-W^/l/) *«fiJc-T^g|5D D BW^ 
»Srffijt-r-5Ci55i-e^. Xi^xi7^4 0 0 (iyii/ 

[0 0 5 7] Sffi«|l 0 0 <OSi!lgR^OiS?t 

;i/ (x^x^^-y-f ^;wfet«Wi8#tJ--f 2)vm Ttt, 
*?g^rbTH-5*t. xi^x^^ 

^i?)w\z. mmmftm&m 1 o o^fiim-s*)©©. 

K§ISft«JE^l 0 0*ffin^:^CDT. ©5lfiitt«{:^ 
f8§&3 0 0{C«tAb/t^fft^^§g3 0 OrtlCjfg 
b, JE^«81 0 0 »'MoT<^>jS^»d^S-r-5*5-?-tl 



[0 0 5 8] CtlKttLTti, M5%&3 0 Ort^g-T 

±-tz>t. mm2 0 0Rtfj$fg§g3 0 0tCi5tt-5#& 
[0 0 5 9] -enT, *H]!fS^SiT«, absent tciJ 

TMm®3 0 Oft£?§gLfcS38}«j£$ff£§§3 0 0*^ 
[0 0 6 0] Z.<Dtz#>. **K#ffiTtt. 

tc#&*ic^£-r 2 o ooi; 

1 0 0K:MoT<5i8l&»#T£^££<h£l*±T# 

[0061] ®mmmm\z&\,*T%mmtm& 

©ffilr»T>5r«T??ltf*HUT MoT) b*-5*5^-tl*i 

» 

[0 0 6 2] CttCfcfLT, *3teK5»»T?tt. |$IRS£ 
MitT»IK«JKmi3 0 OrtTgftaSi**©-*?. 

•ttta. bfc*toT, »«?*a*stfig0bT wot) 

[0 0 6 3] (-f-©te©SIJfi^ffi) ±5t©**#«Tr 
[0 0 6 4] ifc, JtSfi©*JS#tBTrtt, 



*#fc8©»#ffia5M»£&4^x>?x**lMi'Jl' 

[0 0 6 5] x&, ±^<D^*g^S|-ett. 7?fal- 
^4 1 2 £LTXy-ylf>y ; E-*£flUHb&a«, #38 

93»j:*iKiHjfcsn5t>©-ctt&<. MAa^yt- 

9 $?©■£- ©f&© h ©T 3b r> T %> <t \,>. 

[01] *«M©SUt»JBK:ff*x5?xir^u--f^;k 

©«5tBT*S. 
[0 2] *»M©*W*»IC«*XS?xir^©«SCH"T 

[03] ; X)v<Dwmmufrt> ; r4 74— tfc^attbp 

nfcTtcims, xyx**©»Ji»ttWiB©«t»*»fcS 
*P i ©&B <h#i£z7ita t oili^^TH* 

[04] #36W©3tti#tBfc«SX5?x**©fH&£jS 
[0 5] *»9ioSE»»»K:«*x5;x^^iJ->f^;w 

(ttsug) ©a*«te«*K:;fei**«M««ft*5K-rRSfiH 

[0 6] **M©*M»!BK:«*x^x^i»i*--f^;p 
[0 7] *»W©*K»IBK:iR*XS>x£:*-!M27^ 

gk»s) ©»fisftp*fc*tts»ii»n*jj*-r«3BBi 
•ess. 
[#^©i&§>|] 

4 0 0-Ii?i{r^, 4 0 1-;^-^, 4 0 2— fH 
l«tt#-K 4 0 3-*2jWW-K 4 0 4-SB3 
&ffc&— K 4 0 5-A;^, 4 0 6 a-m/UI 
g&, 4 0 6 b-S3IKai&. 4 10-yXJk 4 11- 

x- 4i2-7ffai-^ ttfs»i;>jrt 

-30 . 4 2 0-AM. 4 3 0-5V !f. 
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